Characterization of NLR-A subfamily members in miiuy croaker and comparative genomics revealed NLRX1 underwent duplication and lose in actinopterygii.
The NOD-like receptors (NLRs, nucleotide-binding domain and leucine-rich repeat containing receptors) are a recently identified family of intracellular pathogen recognition receptors in vertebrates. Several subfamilies of NLRs have been characterized in mammals and implicated in immunity and apoptosis, but studies of NLRs in teleost species have been lacking. Here we analyzed three NLR-A subfamily members from miiuy croaker: NLRC3, NLRC5, and NLRX1. Structural analysis showed that miiuy croaker NLR-A subfamily members own the feature of 5'UTR intron which may influence their role in enhancing translation level. Comparative analysis revealed NLRX1 duplicated into NLRX1a and NLRX1b, then NLRX1a was lost in actinopterygii and NLRX1b formed NLRX1 that now we called. Simultaneously, molecular evolutionary analysis indicated that the ancestral lineages of NLRX1 in tetrapod and actinopterygii under positive selection pressure. The positively sites in actinopterygii are mainly located in NACHT domain which was the critical region for signal transduction, suggesting that the evolution of NLRX1 gene in the ancestor of actinopterygii is beneficial in immune response. Pathogens challenge demonstrated that the expressions of NLRC3 and NLRC5 in miiuy croaker were induced not only by Vibrio anguillarum but also by poly (I:C), whereas NLRX1 exhibited more sensitive response to bacteria than virus.